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NSK2599PCTUS (I.D.S.) 
[1] Japanese Patent Application Laid-Open No. 2002-302048 
[What is Claimed is] 
[Claim 1] 

5 A shock absorbing type steering apparatus having a 

cylindrical first column formed of metal and a cylindrical 
second column which is formed of metal to be press -fitted 
into the first column, so as to absorb a shock by the use 
of an axial relative movement of the first column and the 
10 second column due to the shock at the time of collision 
between a steering wheel and a driver, characterized in 
that : 

a friction reducing material is applied in the form 
of a thin film on at least one of the inner periphery of 
15 said first column and the outer periphery of said second 
column ; 

a coefficient of friction between the friction 
reducing material and each of the columns is smaller than a 
coefficient of friction between the two columns under the 
2 0 same measurement condition; and 

the second column is thrust into the first column 
through the friction reducing material. 

[Claim 2] 

A shock absorbing type steering apparatus according 
2 5 to Claim 1, wherein said friction reducing material is a 
high molecular material and the thickness of the friction 
reducing material is from 10 pm to 100 jim. 

> 

[Detailed Description of the Invention] 
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[0001] 

[Field of the Industrial Utilization] 

The present invention relates to a shock absorbing 
type steering apparatus which is used for absorbing a shock 
5 acting on the driver when a car has a collision. 
[0002] 
[Prior Art] 

In a shock absorbing type steering apparatus, a 
column for supporting a steering shaft which transmits a 

10 rotation of a steering wheel is comprised of a cylindrical 
first column formed of metal and a cylindrical second 
column which is formed of metal to be press -fitted into 
this first column. At the time of collision between the 
steering wheel and the driver, the first column and the 

15 second column are moved relatively to each other in an 
axial direction to resist the friction between the two 
columns, so as to absorb a shock at this collision. 
[0003] 

In order to absorb the shock at the collision and, at 
20 the same time, to prevent an excessive load from acting on 
the driver, it is required to confine the magnitude of the 
above-described friction to a proper range. When the 
second column is directly press-fitted into the first 
column, it is required to control the inner diameter size 
25 of the first column and the outer diameter size of the 
second column with precision in order to confine the 
magnitude of the friction to a proper range. As a result, 
a processing cost thereof is increased. Accordingly, it is 
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proposed to press-fit the second column into the first 
column through a cylindrical retainer formed of synthetic 
resin such as tetra-f luoro-ethylene ( PTFE ) . A coefficient 
of friction between such a retainer and each of the columns 
5 is smaller than a coefficient of friction between the two 
columns under the same measurement condition. With this 
arrangement , it can be considered that the magnitude of the 
friction described above is confined to a proper range 
without controlling the inner diameter size of the first 
10 column, the outer diameter size of the second column and 
the thickness of the retainer with very high precision. 
[0004] 

However, if the retainer is formed only of a 
synthetic resin, the strength thereof is insufficient. As 

15 a result, the retainer is deformed when the shock works so 
that the axis of the first column and that of the second 
column are inclined relatively to each other, thereby 
hindering a stable shock absorbing effect due to the axial 
relative movement of the two columns. 

20 [0005] 

For this reason, the retainer is conventionally 
comprised of a cylindrical core member formed of metal mesh 
and a synthetic resin member for coating the core. 
[0006] 

2 5 [Problems to be Solved by the Invention] 

When such a retainer as described above is used, the 

magnitude of the friction acting at the axial relative 

> 

movement of the two columns is affected by the inner 
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diameter size of the first column, the outer diameter size 
of the second column, the thickness of the core member of 
the retainer, and the thickness of the coat of the 
synthetic resin on the inner and outer peripheries of the 
5 core member. Even when an error in each of these 

dimensions is reduced, a cumulative error becomes great 
since there are many kinds of the dimensions affecting on 
the friction. Thus, it is difficult to control the 
dimensions to confine the friction to the proper range. 

10 For this reason , a load acting on the driver at collision 
greatly fluctuates so that the shock absorbing effect is 
not stable. In addition, the number of the constituent 
parts, the number of steps for assembling and the cost of 
the apparatus will be increased because of the retainer. 

15 [0007] 

[Means for Solving the Problems] 

According to the present invention, there is provided 
a shock absorbing type steering apparatus having a 
cylindrical first column formed of metal and a cylindrical 

20 second column which is formed of metal to be press-fitted 
into the first column , so as to absorb a shock by the use 
of an axial relative movement of the first column and the 
second column due to the shock at the time of collision 
between a steering wheel and a driver, characterized in 

25 that: a friction reducing material is applied in the form 
of a thin film on at least one of the inner periphery of 
the first column and the outer periphery of the second 
column; a coefficient of friction between the friction 
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reducing material and each of the columns is smaller than a 
coefficient of friction between the two columns under the 
same measurement condition; and the second column is press- 
fitted into the first column through the friction reducing 
5 material. According to the structure of the present 

invention, the first column and the second column are moved 
relatively to each other in the axial direction at the time 
of collision between the steering wheel and the driver to 
resist the friction so as to absorb the shock at the 

10 collision. This friction works between the friction 

reducing material coated on the outer periphery of the 
second column in the form of a thin film and the inner 
periphery of the first column, between the friction 
reducing material coated on the inner periphery of the 

15 first column in the form of a thin film and the outer 

periphery of the second column, or between the friction 
reducing material coated on the outer periphery of the 
second column in the form of a thin film and friction 
reducing material coated on the inner periphery of the 

20 first column in the form of a thin film. A coefficient of 
friction between the friction reducing material and each of 
the columns is smaller than a coefficient of friction 
between the two columns under the same measurement 
condition. Further, only the inner diameter of the first 

2 5 column, the outer diameter of the second column and the 
thickness of the coat of the friction reducing material 
affect the magnitude of the friction. That is, in the 
structure that the friction reducing material is disposed 
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between the two columns, the kinds of the dimensions 
affecting the magnitude of the friction can be minimized. 
With this arrangement, it is possible to minimize the 
cumulative error of these dimensions to confine the 
5 magnitude of the friction to a property range without 

controlling the inner diameter size of the first column, 
the outer diameter size of the second column and the 
thickness of the coat of the friction reducing material 
with very high precision. As a result, a fluction of the 

10 load working on the driver at collision can be reduced. 

Moreover, since the friction reducing material takes the 
form of a thin film, there is little relative inclination 
between the axis of the first column and that of the second 
column when the shock works, so that the two columns can be 

15 smoothly moved relatively to each other in the axial 
direction to exhibit the shock absorbing effect. 
[0008] 

It is preferable that the friction reducing material 
is formed of a high molecular material in terms of a 

20 friction reducing effect, a shaping performance, etc., and 
it is also preferable that the thickness of the coat of the 
friction reducing material is set as 10 pm or more in order 
to prevent the friction reducing material from being peeled 
off when the shock is absorbed. Also, it is preferable to 

25 set this thickness as 100 |im or less, in order to prevent a 
relative inclination between the axis of the first column 
and that of the second column. 
[0009] 
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[Detailed Description of the Preferred Embodiments] 

A shock absorbing type steering apparatus shown in 
Fig. 1 comprises a cylindrical column 3 supported by the 
body 2 of a car, a steering shaft 4 supported by this 
5 column 3, and a steering wheel 5 attached to the steering 
shaft 4. This column 3 is composed of a cylindrical first 
column 7 of metal and a cylindrical second column 8 of 
metal with one end portion inserted in one end portion of 
the first column 7. The steering shaft 4 is composed of a 
10 cylindrical first shaft 11 which is supported by the first 
column 7 through a first bearing 10 and a second shaft 13 
which is supported by the second column 8 through a second 
bearing 12. 
[0010] 

15 The steering wheel 5 is attached to one end of the 

first shaft 11. The other end of the first shaft 11 and 
one end of the second shaft 13 are fitted to each other to 
be capable of mutual transmission of rotation and a 
relative movement in the axial direction when, for example 

20 cross sections thereof are formed non-circular. Wheels are 
connected to the other end side of the second shaft 13 
through a steering gear such as a steering gear of a rack 
and pinion type. With this arrangement, a rotation of the 
steering wheel 5 is transmitted to the wheels from the 

25 steering shaft 4 through the steering gear to thereby 
change the steering angle. 
[0011] 

> 

A stop ring 15 which is fitted on the outer periphery 
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of the first shaft 11 is brought into contact with the 
inner race of the first bearing 10, and the outer race of 
the first bearing 10 is brought into contact with a step 7a 
which is formed on the inner periphery of the first column 
7. With this arrangement, the first shaft 11 and the first 
column 7 are capable of moving together toward the wheel 
side along the axial direction. The first column 7 is 
coupled to the car body 2 and this coupling is released due 
to a shock at a collision between the steering wheel 5 and 
the driver. In the present embodiment, an upper bracket 21 
is fixed to the first column 7, and the upper bracket 21 is 
coupled, by means of a pin 23 formed of synthetic resin, to 
a coupling member 22 which is fixed to the car body 2. The 
coupling is released when the pin 23 is broken due to the 
action of the shock. It is arranged such that, upon 
release of this coupling, the first column 7 becomes 
movable relative to the car body 2 toward the wheel side 
along the axial direction. The second column 8 is fixed to 
the car body 2 through a lower bracket 9 . With this 
arrangement, the first shaft 11 and the first column 7 are 
moved together toward the wheels along the axial direction 
relatively to the car body 2 due to the shock at the 
collision between the steering wheel 5 and the driver, the 
first shaft 11 is moved toward the wheel side along the 
axial direction relatively to the second shaft 13, and the 
first column 7 is moved toward the wheel side along the 
axial direction relatively to the second column 8. 
[0012] 
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A shock absorbing mechanism 30 is provided for 
absorbing a shock by the use of the relative movement in 
the axial direction of the first column 7 and the second 
column 8 due to the shock at the collision between the 
5 steering wheel 5 and the driver. That is, as shown in Fig. 
2, a friction reducing material 20 is coated in the form of 
a thin film on the outer periphery of the second column 8 , 
and the second column 8 is press-fitted in the first column 
7 through this friction reducing material 20. With this 

10 arrangement, friction works between the first column 7 and 
the second column 8 which are moved in the axial direction 
relatively to each other at the time of collision between 
the steering wheel 5 and the driver, so that the two 
columns 7 and 8 are moved in the axial direction relatively 

15 to each other to resist the friction to thereby absorb the 
shock at the collision. A range of coating of the friction 
reducing member 20 on the outer periphery of the second 
column 8 includes a range LI which is covered by the first 
column 7 in a normal condition prior to the relative 

20 movement in the axial direction of the two columns 7 and 8 
based on the shock and a range L2 which is covered by the 
first column 7 after the relative movement in the axial 
direction of the two columns 7 and 8 based on the shock. 
In the present embodiment, the second column 8 comprises a 

25 small diameter portion 8a on one end side, a large diameter 
portion 8b on the other end side and a taper portion 8c 
between the small diameter portion 8a and the large 
diameter portion 8b, and a range from one end thereof to 
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the boarder between the small diameter portion 8a and the 
taper portion 8c is coated with the friction reducing 
material 20. A coefficient of friction between the 
friction reducing material 20 and each of the columns 7 and 
8 is smaller than a coefficient of friction between the two 
columns 7 and 8 under the same measurement condition. Each 
of the columns 7 and 8 is formed of, for example, steel or 
alluminium. It is preferable that the friction reducing 
material 20 is formed of high molecular material in terms 
of the friction reducing effect, the shaping performance, 
etc., and more preferable, of synthetic resin such as 
fluororesin. In the present embodiment, tetra-f luoro- 
ethylene (PTFE) is employed. It is also preferable that 
the thickness of the coat of the friction reducing material 
20 is not less than 10 Jim so as to prevent the friction 
reducing material 20 from being peeled off when the shock 
is absorbed. It is also preferable that the thickness of 
the coat is not more than 100 pm in order to prevent a 
relative inclination between the axis of the first column 7 
and that of the second column 8. In the present embodiment, 
the thickness of the coat is set as 20 ]im or around. A 
manner of coating this friction reducing material 20 is not 
particularly limited, and an ordinary coating method may be 
employing . 
[0013] 

Note that, besides by providing the shock absorbing 
mechanism 30 described above, the shock may be absorbed 
upon destruction of the pin 23 as described above, or by 
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causing the friction for preventing the relative movement 
to work between the upper bracket 21 and the coupling 
member 22. Further, the shock may be absorbed by causing, 
when the first shaft 11 is moved relatively to the second 
5 shaft 13, the friction for preventing the relative movement 
between the two shafts 11 and 13, or by coupling the two 
shafts 11 and 13 together by means of a synthetic resin 
material which is to be destroyed when the shock works . 
[0014] 

10 According to the structure described above, when the 

steering wheel 5 and the driver collides, a shock at the 
collision is absorbed by moving the first column 7 and the 
second column 8 in the axial direction relatively to each 
other to resist the friction. The friction works between 

15 the friction reducing material 20 which is coated on the 
outer periphery of the second column 8 in the form of a 
thin film and the inner periphery of the first column 7. A 
coefficient of friction between the friction reducing 
material 20 and the first column 7 is smaller than a 

20 coefficient of friction between the two columns 7 and 8 
under the same measurement condition. Further, only the 
inner diameter of the first column 7, the outer diameter of 
the second column 8 and the thickness of the coat of the 
friction reducing material 20 affect the magnitude of the 

25 friction. That is, in the structure that the friction 

reducing material 20 is disposed between the two columns 7 

and 8, the kinds of the dimensions affecting the magnitude 

> 

of the friction is reduced as small as possible. With this 
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arrangement, it is possible to confine the magnitude of the 
friction to a proper range without controlling the inner 
diameter size of the first column 7, the outer diameter 
size of the second column 8 and the thickness of the coat 
5 of the friction reducing material 20 with very high 
precision, by reducing the cumulative error of these 
dimensions, whereby a fluctuation of the load acting on the 
driver at collision can be reduced. Moreover, since the 
friction reducing material 20 takes the form of a thin film, 

10 there is little relative inclination between the axis of 

the first column 7 and that of the second column 8 when the 
shock works. As a result, it is possible to smoothly move 
the two columns 7 and 8 in the axial direction relatively 
to each other to thereby exhibit the shock absorbing effect. 

15 [0015] 

The present invention is not limited to the 
embodiment described above. For example, the friction 
reducing material 20 is coated on the outer periphery of 
the second column 8 in the foregoing embodiment. However, 
20 in addition, or instead, the friction reducing material in 
the form of a thin film may be coated on the inner 
periphery of the second column. 
[0016] 

[Effect of the Invention] 
2 5 According to the present invention, it is rendered 

possible to provide a shock absorbing type steering 
apparatus which is capable of exhibiting a stable shock 
absorbing effect, and moreover, of reducing the number of 
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the constituent parts and the number of assembling steps of 
the apparatus , thereby reducing the cost . 
[Brief Description of the Drawings] 
[Figure 1] 

5 A side view of a shock absorbing type steering 

apparatus according to an embodiment of the present 
invention . 

[Figure 2] 

A partial broken side view showing a first column and 
10 a second column of the shock absorbing type steering 
apparatus in the embodiment of the present invention. 
[Description of Reference Numerals or Symbols] 
5 ... steering wheel 
7 ... first column 
15 8 ... second column 

20 ... friction reducing material 
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